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IMPROVEMENTS IN OH RELATING TO APPARATUS FOR THE 
ASSESSMENT OF THE CONDITION OF FRUIT AND VEGETABLES 

This invention relates to improvements in or relating to apparatus 
for the assessment of the condition of fruit and vegetables, 
5 In our co-pending published PCT Application No. WO 98/52037 

there is disclosed an assembly for measuring the condition of fruit and 
vegetables in which an expandable resilient bellows arrangement having a 
passive sensor mounted Therein can be expanded so as to bring the 
sensor into contact with, or adjacent to r an item of fruit or vegetables 
10 whereby the sensor can react to a property of the fruit or vegetable and 
produce a signal related to that property. The bellows assembly can then 
be contracted away from the fruit or vegetable- 

A problem with this arrangement is that for consistent 
measurement, it is necessary to ensure that the sensor moves towards 
15 the item of fruit or vegetable substantially perpendicularly. If the sensor 
moves at an angle to the fruit or vegetable then inaccurate results can be 
obtained. 

It is an object of the present invention to provide an arrangement of 
the type disclosed in our earlier application in which it is possible to obtain 
20 a more consistent measurement over a relatively larger angular range of 
impact between the sensor and the surface of the fruit or vegetable being 
tested. 
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15 



Thus and in accordance with the present invention therefore there 
is provided apparatus for measuring the condition of fruit and vegetables 
comprising plunger means formed by a resilient bellows assembly which is 
capable of expansion under the action of pressurised air and retraction by 
the application of a vacuum, said plunger means carrying a passive sensor 
which on expansion is brought into contact with an item of fruit or 
vegetable whereby the sensor reacts to a property of said fruit or 
vegetable to produce an output signal related to that property 
characterised in that at least a part of said sensor which contacts said 
item of fruit or vegetable Is of curved shape. 

With this arrangement* the curved shape of the sensor ensures a 
consistent accurate output signal related to the condition of the fruit or 
vegetable over a relatively wide range of angles of Impact of the sensor to 
the surface of the fruit or vegetable. 

The invention will now be described further by way of example only 
and with reference to the accompanying drawing, the single Figure of 
which shows one embodiment, not to scale, of an assembly in 
accordance with the present invention, 

The assembly 10 is shown in the Figure, mounted within a bellows 
assembly 11 of the type described in US Patent No. 4,217,164 and is 
moveable with the bellows assembly towards and away from the fruit or 
vegetable 12 to be assessed. 
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The assembly 10 comprises a "housing consisting of two 
interconnected parts 13, 14. Mounted within the housing is a moveable 
carriage 16 to which is fixed a lug 17. The carriage 16 is moveable 
within the housing against the bias of a biasing member 18, preferably in 
5 the form of a spring. The lug 17 has an internal bore 19 through which 
extends an electrical connection 21 into connection with a piezo electric 
sensor 22 of generally curved, preferably hemispherical, form mounted at 
one end of the lug 17. The lug 17 is connected to a damping member 23 
which extends through aligned apertures 24, 26 in the carriage 16 and 
10 housing part 13 respectively. Conveniently, the electrical connection 21 
will extend along side or within the damping member 23 . 

In use, as the bellovys assembly 10 expands as pressurised air is 
introduced as mentioned in the aforementioned US Patent, the piezo 
electric sensor 22 is moved towards the surface of a fruit or vegetable 12 
15 to be tested. As the bellows 10 moves towards the fruit or vegetable, 
the lug 17 moves against the bias of the biasing means 18. As the 
bellows 10 reaches full expansion, the momentum of the lug 17 causes 
the lug 1 7 to continue to move against the bias of the biasing means 1 8 
bringing the piezo electric sensor 22 into contact with a surface of the 
20 frurt or vegetable 12 being tested. It will be appreciated that by 
positioning the assembly of the Invention an appropriate distance from the 
fruit or vegetables to be tested it is possible for the movement of the 
sensor 22 after the bellows assembly 10 has reached fuJI expansion to 
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provide a tapping type of motion onto the surface of the fruit or vegetable 
12 being tested* it will be appreciated that Such tapping motion will not 
affect the condition of the fruit or vegetable being tested. 

Because the piezo electric sensor 22 has a curved surface, it is not 
5 necessary for the sensor 22 to contact with the surface of the fruit or 
vegetable being tested precisely perpendicularly to achieve accurate 
results using the assembly of the invention. The curvature of the sensor 
22 means that good measurements can be achieved over a range of 
angles of contact determined by the angle of curvature surface of the 
10 sensor 22. Thfs means that it Is not necessary for either the fruit being 
tested or the sensor assembly to be precisely accurately aligned for the 
system to produce accurate results. 

The piezo electric sensor 22 generates a sfgnal which is indicative 
of the condition of the fruit or vegetable. The signal from the piezo 
15 electric sensor 22 Is passed via the electrical connection 21 to suitable 
processing circuitry and possibly a display (not shown). 

The bellows are then retracted by introduction of a vacuum into the 
bellows assembly 10 thereby moving the sensor 22 away from the fruit or 
vegetable. During this movement, once again movement of the lug 17 
20 within the housing Is biased by the biasing means 18. 

It will be appreciated that the assembly of the invention makes it 
more simple to obtain consistent results without the need for absolute 
precision in setting up the assembly. It will be appreciated that it is 



|Pp5ne7::i2-Mar-02 .09.:49l 




J 2. MAR. 2002 9:49 



NO. 5448 P. 9 



-5- 



fmportarvt that accurate testing can be undertaken to prevent fruit or 
vegetables being incorrectly identified as to their condition- 
It Is of course to be understood that the Invention Is not intended to 
be restricted to the details of the above embodiments which are described 
5 by way of example only 
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